
XLI V KONFERENCIJA ZA ETRAN, SOKOBANJA, 26 - 29. JUNA, 20u0. 

DISPOSAL STRATEGIES AND RADIOACTIVE WASTE MANAGEMENT IN SURROUNDING 
OF FR YUGOSLAVIA 

Ilija B. Plecas; Vinca Institute of Nuclear Sciences, P.O.Box 522,11001 Belgrade, FR Yugoslavia 

Abstract - As of the end 1996. 18 countries in Europe had 
electricity-generating nuclear power reactors in operation or 
under construction. There are currently 217 operating units, 
with a total capacity of about 165 GWe. In addition, there are 
26 units under construction, which would bring the total 
electrical generation capacity to about 190 GWe 

Generating electrical power, whether the energy 
source is coal, oil or nuclear, results in a by-product. In the 
case of nuclear power, the by-product of concern is radioactive 
waste. Waste management disposal policy in surroundings 
countries are presented in this paper. 

1.DISPOSAL STRATEGIES FOR LOW AND 
INTERMEDIATE LEVEL WASTE 

The management and disposal of low- and 
intennediate-level waste (LLW/HW) in Europe States with 
nuclear power plants has been established and proven during the 
past 40 years. It is well known that typical large 1000 MW 
nuclcar power plant produces a quite variable quantity of such 
waste:, depending on local conditions, with an average of about 
100 • 600 m3 . In Bulgaria, and Hungary, pressurized water 
VVWER-type reactors designed in the former Soviet Union have 
been constructed. Annually they generate the amounts of 
opera tional radioactive waste estimated per one unit as follows: 
i Spent ion exchange resins -25 m3 

* Evaporator bottconcentrates. ~300 m3 

« Intermediate-level solid waste -30 m3 

• Low-level solid waste ~100 m3 

In the early days, LLW/ILW were usually disposed of in near-
surface disposal facilities, sometimes referred to as shallow-
ground burial sites, with little or no treatment and conditioning. 
Howsver, as national programmes developed a better 
understanding of the effects and impact of LLW/ILW disposal, 
manv countries have redefined their disposal strategies and 
practices. 

In most countries the disposal strategy for LLW/ILW 
includes near-surface disposal facilities and geologic 
repositories. In some countries, the present strategy is to dispose 
of these wastes in deep rock formations except storage 
LLW/ILW in situ, the four major options currently used or 
planned by countries for waste disposal are: 1) near-surface 
disposal facilities, 2) rock cavities, 3) sea coastal facilities, and 4) 
geologic repositories. 
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2.STATUS OF LOW-AND INTERMEDIATE-LEVEL 
DISPOSAL PROGRAMMES IN COUNTRIES IN 
SURROUNDING OF FR YUGOSLAVIA 

Bulgaria 
At present , there is only one site in Bulgaria with 

operating nuclear power reactor .near the town of Kozloduv on 
the Danube river. There are six power units in operation. 

Although Kozloduy generates most of Bulgarian 
radioactive waste, there are other sources of radioactive waste in 
the country. Low and intermediate -level liquid wastes are stored 
in stainless steel tanks in three auxiliary buildings. All of the 
tanks are nearly full. Solid radioactive waste had been stored in a 
1000 m3 volume, now full, and in another storage zone, where 
90% of the available 5000 m3 is now occupied. Institutional 
radioactive wastes have been disposed of since 1964 in shallow-
land burial site at Novi Han, 30 km east of Sofia The waste is 
not treated before burial, but is separated into three groups; dry 
solid waste, biological material and spent gainma-ray sources 

Hungary 
In Hungary, there is one nuclear power plant at Paks. 

located 100 km south of Budapest. The Paks NPP is equipped 
with four WWER-type reactors. The liquid low-and 
intermediate-level waste produced at Paks NPP is evaporated 
and the concentrate is stored for a couple of years to allow the 
short-lived radioelements to decay. After the delay . the 
concentrate is embedded into a cement matrix. 

There is a disposal site for non-power low-level waste 
at Puspokszilagy, about 30 km northeast of Budapest, which is 
fairly convenient to serve the concentration of industry and 
medical facilities in the capital. 

For a while, low-level waste from the Paks NPP was 
also disposed of at Puspokszilagy. Due to strong public 
opposition, the disposal of wastes tlierc originating from the 
nuclear power plant stopped in 1989. A new near surfacc waste 
disposal site was selected for non-HLW resulting from the NPP 
operation. As of 1992 , the Central Repository is authorized to 
recive 1000m3 of low-and intermediate-level wastes from Paks . 

Romania 
Romania has one of the five units operating nuclear 

power plants. However, four paver reactors of the CANDU type 
are under construction at Cemavoda . 

The Baita repository is located 80 km south of Oradea 
in the northwest part of Romania. The location is within the 
Carpathian Mountains where many uranium deposits and mines 
exist. 

The repository has a capacity of 6000 m3 for 



approximately 25.000 drums which should meet the needs for 
non-nuclear power wastes for the next 30 years. The future 
management of wastes from the NPP now under constmction at 
Ccmavoda has been designed. The containers with low-and 
intermediate -level waste from Cemavoda NPP will be disposed 
of in the beginning at Baita repository in a closed uranium mine. 
The special near -surface repository for this type of radioactive 
waste will be constructed and is scheduled to begin operation in 
1998. 

Slovenia and Croatia 
Almost every aspect of the former Yugoslavian 

radioactive waste issue concerns Slovenia and Croatia. The 
Kr{ko NPP, PWR„ is located in Slovenia. 

For now, all such waste is still stored on-site at Kr{ko 
Nuclear Power Plant. In Slovenia and Croatia, radioactive waste 
is generated in various nuclear applications and by the Kr{ko 
NPP. The total amount of radwaste generated from nuclear 
applications has been, up to now, about 80 m\ with a gross 
activity of about 2.3xl05 GBq. It is estimated that about 18.000 
m3 of low and intermediate level radioactive waste will be 
generated during the lifetime of the Kr{ko NPP and as a result 
of its eventual decommissioning and dismantling. In light of 
these facts, Croatia has been working on the project of final 
disposal for low and intermediate level radioactive waste on its 
territory. The status and efficiency of the radwaste management 
infrastructure in the country have a significant influence on all 
activities related to the repository project construction, from 
preliminary planning and background preparation to the 
advances phases of project development. 

3.SUMMARY 

The disposal of low and intermediate level waste has 
been practiced in a number of countries for about 40 years. At 
present, 5 surrounding countries are continuing to rely on a mix 
of near surface and subsurface disposal facilities for disposal of 
LLW/ILW, but increasing their reliance on the use of 
engineered barriers to isolate the radioactive materials. In 
continuing the development of radioactive waste disposal 
facilities, the IAEA in response to requests by Member States, is 
developing standards, guides, practices, etc., which should lead 
to the harmonization of approaches to radioactive waste 
management at the international level. In addition, safe and 
effective waste management practices can be implemented by 
means of open coordinated national programmes, and exchange 
of ideas and experiences with the technical community, 
politicians, media and the public, leading to closer collaboration 
and cooperation with these groups at all levels. Based on the 
analyses of design and site safety aspects as well as operating 
experience of the mentioned radioactive waste disposal facilities, 
it is concluded that the further analyses of their actual operating 
experience of main safety characteristics is a real continuous 
task for our experts in FR Yugoslavia , 
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Sadržaj - Pri kraju I996.godine, 18 zemalja u Evropi jc imalo 
proizvodnju električne energije na osnovu nuklearno energetskih 
elektrana, U tom trenutku je postojalo 217 operacionih jedinica 
sa totalnim kapacitetom od oko 165 GWe. Takodje, 26 
jedinica je bilo u fazi izgradnje, u kojima je planirana 
proizvodnja dodatnih 190 GWe. Pri proizvodnji električne 
energije bez obzira da li je sirovina ugalj, mazut ili 
nuklearno gorivo, javljaju se sporedni produkti. U slučaju 
nuklearnih elektrana kao produkt se stvara radioaktivni 
otpadni materijal. U radu su prikazane količine i načini 
odlaganja (RAO) materijala u susednim zemljama. 

ODLAGALIŠTA RADIOAKTIVNOG OTPADA U 
ZEMLJAMA U OKRUŽENJU SAVEZNE REPUBLIKE 

JUGOSLAVIJE 
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